Brain-derived neurotrophic factor (BDNF) has been directly related to exercise-enhanced motor performance in the neurologically injured animal model; however literature concerning the role of BDNF in the enhancement of motor learning in the human population is limited. Previous studies in healthy subjects have examined the relationship between intensity of an acute bout of exercise, increases in peripheral BDNF and motor learning of a simple isometric upper extremity task. The current study examined the role of high intensity exercise on upregulation of peripheral BDNF levels as well as the role of high intensity exercise in mediation of motor learning and retention of a novel locomotor task in neurologically intact adults. In addition, the impact of a single nucleotide polymorphism in the BDNF gene (Val66Met) in moderating the relationship between exercise and motor learning was explored. It was hypothesized that participation in high intensity exercise prior to practicing a novel walking task (split-belt treadmill walking) would elicit increases in peripheral BDNF as well as promote an increased rate and magnitude of within session learning and retention on a second day of exposure to the walking task. Within session learning and retention would be moderated by the presence or absence of Val66Met polymorphism. Fifty-four neurologically intact participants participated in two sessions of split-belt treadmill walking.
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Step length and limb phase were measured to assess learning of spatial and temporal parameters of walking. Serum BDNF was collected prior to and immediately following either high intensity exercise or 5 min of quiet rest. The results demonstrated that high intensity exercise provides limited additional benefit to learning of a novel locomotor pattern in neurologically intact adults, despite increases in circulating BDNF. In addition, presence of a single nucleotide polymorphism on the BDNF gene did not moderate the magnitude of serum BDNF increases with high intensity exercise, nor did it moderate the relationship between high intensity exercise and locomotor learning.
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Introduction
Animal models suggest that exercise may promote a nurturing environment for the formation of functionally appropriate synaptic connections during learning (Black, Isaacs, Anderson, Alcantara, & Greenough, 1990; Cotman, Berchtold, & Christie, 2007; Klintsova, Dickson, Yoshida, & Greenough, 2004; Xu et al., 2009) . Through upregulation of molecular mediators of neural plasticity, exercise strengthens synaptic transmission, thus ''priming" the nervous system for encoding of pertinent information (Cotman et al., 2007; Intlekofer et al., 2013; Ploughman et al., 2007) . Experiments within animal models corroborate the molecular influences of exercise on enhanced cognitive and motor performance and learning and indicate brain derived neurotrophic factor (BDNF) as a key mediator of these enhancements (Griesbach, Hovda, & GomezPinilla, 2009; Intlekofer et al., 2013; Klintsova et al., 2004; Vaynman, Ying, & Gomez-Pinilla, 2004; Ying et al., 2008) .
Brain derived neurotrophic factor has been identified as a requisite for induction of neural plasticity with motor learning and has been evidenced to mediate functional recovery following neurologic insult in the animal model (Ploughman et al., 2009; Schäbitz et al., 2004 Schäbitz et al., , 2007 . In addition, animal models have shown that BDNF mediates the beneficial effects of exercise in facilitation of spatial learning (Intlekofer et al., 2013) and recovery of motor
